Astragalus polysaccharides decreased the expression of PTP1B through relieving ER stress induced activation of ATF6 in a rat model of type 2 diabetes.
Protein tyrosine phosphatase 1B (PTP1B) was considered as a potential therapeutic target of type 2 diabetes (T2DM) because of its negative regulation of insulin signaling. It located on the cytosolic surface of endoplasmic reticulum (ER) and played an essential role in the ER stress signaling. Activating transcription factor 6 (ATF6) was an ER stress regulated transmembrane transcription factor that activated the transcription of ER molecular chaperones. We hypothesized that the expression of PTP1B may be regulated by ATF6 when ER stress happened. Our previous studies showed that Astragalus polysaccharide (APS) increased the insulin sensitivity through decreasing the overexpression of PTP1B in T2DM animal models. In this study, we intended to investigate the possible mechanisms involved in this effect. A rat model of T2DM was established using high fat diet associated with intraperitoneal injection of 25 mg/kg streptozocin; 25 mmol/l D-glucose and 5x10(-7) mol/l insulin were used as in vitro investigations to mimic T2DM-like environment. 4-(2-Aminoethyl) benzenesulfonyl fluoride hydrochloride (AEBSF) and pCI-Flag-ATF6(N)(2-366) plasmid were treated separately on human hepatocyte line HL-7702 to observe the effect of ATF6 on the expression of PTP1B. The results suggested that APS not only restored the glucose homeostasis but also reduced the ER stress in this rat model of T2DM; ATF6 was involved in mediating the expression of PTP1B when ER stress happened; APS decreased the expression of PTP1B at least partly through inhibiting the activation of ATF6.